Objective: To investigate promoters and barriers for cervical cancer screening in rural Tanzania. Methods: We interviewed 300 women of reproductive age living in Kiwangwa village, Tanzania. The odds of attending a free, 2-day screening service were compared with sociodemographic variables, lifestyle factors, and knowledge and attitudes surrounding cervical cancer using multivariable logistic regression. Results: Compared with women who did not attend the screening service (n = 195), women who attended (n = 105) were older (OR 4.29; 95% CI, 1.61-11.48, age 40-49 years versus 20-29 years), listened regularly to the radio (OR 24.76; 95% CI, 11.49-53.33, listened to radio 1-3 times per week versus not at all), had a poorer quality of life (OR 4.91; CI, 1.96-12.32, lowest versus highest score), had faced cost barriers to obtaining health care in the preceding year (OR 2.24; 95% CI, 1.11-4.53, yes versus no), and held a more positive attitude toward cervical cancer screening (OR 4.64; 95% CI,, least versus most averse). Conclusion: Efforts aimed at improving screening rates in rural Tanzania need to address both structural and individual-level barriers, including knowledge and awareness of cervical cancer prevention, cost barriers to care, and access to health information.
Introduction
Cervical cancer disproportionately afflicts women living in poverty [1] . Although the disease is largely preventable, over half a million women worldwide develop invasive cervical cancer each year, the majority of whom reside in low-and middle-income countries [2] . Of the 275 000 women who die annually from cervical cancer, 80% live in low-income countries [3] . Tanzania, one of the poorest countries in the world, has an incidence rate that is 1.6 times the average rate in East Africa, the region with the highest cervical cancer incidence rate on the continent [4] .
The method of visual inspection with acetic acid (VIA) has been championed as a viable, low-cost alternative to the Pap smear for the early detection of cervical cancer in resource-poor settings [5] . Since 2002, the Ocean Road Cancer Institute in Dar es Salaam, currently the only specialized cancer hospital in Tanzania, has helped to expand VIA services throughout the country [6, 7] . Screening services remain limited, however, with only 12 of the 21 regions having access to at least 1 health center providing VIA [8] . Moreover, it is estimated that as little as 5% of the target population in Tanzania, women 30-50 years of age, have ever been screened, and reports from referral hospitals reveal that the vast majority of cervical cancer patients are still presenting at late stages of the disease [6, [9] [10] [11] .
Screening uptake and disease outcomes are generally worse in rural areas compared with urban areas because the rural population is substantially poorer and access to health services is logistically more difficult [1, 12] . Although expansion efforts have brought cervical cancer screening (CCS) to new regions, with 74 active screening sites as of March 2012, nearly all active sites are situated in urban communities, which comprise less than a quarter of Tanzania's population [8, 13] . Considering that over 75% of the women of reproductive age live in rural communities without ready access to CCS, the true burden of cervical cancer incidence and mortality is likely to be greater among underserved rural women than the national estimates suggest.
Limited access to CCS in rural communities combined with low countrywide screening rates has prompted our multidisciplinary group to investigate impactable promoters and barriers to CCS in rural areas. Our overarching hypotheses are that low use of CCS is attributable to both structural factors, such as cost barriers and access to health information, and individual-level factors, such as disease awareness and health practices. Factors affecting uptake of CCS among underserved women in a International Journal of Gynecology and Obstetrics 123 (2013) 221-225 specific rural site in Tanzania are presented here to help better inform future CCS programs tailored to rural settings.
Materials and methods
The present study was conducted in Kiwangwa, Tanzania, a rural village located 110 km northwest of Dar es Salaam in the Bagamoyo District. Bagamoyo is comprised of 102 villages and is one of 6 districts in the coastal region of Tanzania [13] . We chose Kiwangwa because it was accessible to us from Dar es Salaam, and its age and sex distribution as well as infrastructure and sociodemographics were comparable with that in other rural villages in the district [13] . Its 9145 residents (4766 women, 4379 men) and 2351 households are distributed over 9 hamlets [14] . Approximately 30% of women in Kiwangwa are 30 years of age or older-the recommended age at which seronegative women in Tanzania should begin triennial screening for cervical cancer [13, 15] . The vast majority of the villagers are farmers, speak only Kiswahili, and do not have electricity or running water. The average daily wage for a laborer in Kiwangwa is 2950 Tanzanian shillings, the equivalent of US $1.85 [14] .
The village has a health dispensary that provides basic outpatient care for sick children and adults, maternal and child health services, and testing and treatment for major infectious diseases. The dispensary employs 1 physician, 2 nurses, 3 health orderlies, and 2 community health workers. The dispensary does not offer CCS.
A 25-minute, interviewer-administered questionnaire was designed referencing concepts from previously validated survey instruments and focusing on individual and structural factors that could influence screening use [10, 16, 17] . We developed the survey in English with our Tanzanian team members, and it was translated into Kiswahili with the assistance of a professional language instructor. Approval to conduct the present study was obtained from the Institutional Review Boards at the University of Michigan, Ann Arbor, MI, USA, and the National Institute for Medical Research in Dar es Salaam. Two trained community health workers were hired from the Kiwangwa health dispensary to assist with administering the interviews in Kiswahili. Following 50 pretest interviews, minor wording changes were made to improve question comprehension. We met with the community health workers on a weekly basis to supervise data collection and monitor survey quality.
Basic sociodemographic information was collected, including age, years of residence, marital status, parity, and education level. General health practices, which included habit of treating drinking water, use of cigarettes and oral contraceptives, and access to health services, were also examined. Index variables were created to assess constructs-quality of life (QOL), decision-making autonomy, and knowledge and attitudinal constructs-that the team decided would be best measured using multiple questions (Supplementary Material S1).
We interviewed 300 women from March 14 to June 8, 2012. Of these, 202 women were recruited at home from March 14 to May 8, 2012; 98 women were recruited during an organized screening intervention from June 7 to 8, 2012 (Fig. 1) .
To ensure proportional representation from each hamlet during home interviews, convenience quota sampling was used to recruit participants in proportion to the number of households in each hamlet. We then randomly recruited 1 woman who was 25 years or older from each household. Each participant was read a text explaining the study aims and provided written consent. A minimum of 15 minutes was set aside after each interview to educate the participant and her family about cervical cancer. Only 6 women declined to be interviewed because of household work.
In June 2012, we sponsored a 2-day CCS service at the Kiwangwa health dispensary. A week prior to the service, flyers advertising the service were posted at the local school and marketplace. Motorcycle messengers were hired to disseminate the message via megaphone through each hamlet on 3 separate days prior to the service. During the service, women were recruited for interviews at random from the waiting area. The survey, consent forms, and interview protocols were the same as those used in the home interviews, the only additional requirement being that women could not have been previously interviewed during home visits. All women who were approached agreed to participate.
The final analytic sample comprised 300 women, 105 of whom attended the screening service ( Fig. 1 ). Of the women who attended the screening, 7 had participated in the home interviews, and the remaining 98 were interviewed on-site at the CCS service. In the analysis, data for the 7 home-interviewed women were pooled with those for the 98 women who went directly to the service.
To identify predictors of screening, the odds of screening attendance were examined with respect to sociodemographic and lifestyle variables. Odds ratios and 95% confidence intervals (CIs) were compared across categories of these variables using logistic regression. The significance of these associations was assessed using the Wald test for a main effect. For ordinal variables, a test of linear trend was obtained.
Next, we assessed the relation between the odds of attendance and women's knowledge and perceptions surrounding cervical cancer; attitudes toward screening; attitudes toward the health system; basic disease knowledge; decision-making autonomy; and QOL. Each domain was measured using multiple questions with responses recorded either as "Yes/No" or as a score on a 3-or 5-level Likert scale. Three-level indices were then created based on these scores (Supplementary Material S1). To assess the statistical significance of the associations, we tested for a linear trend across levels of each index.
Finally, to construct the multivariable model, a stepwise selection procedure was used to determine the final set of indices to retain in the model. The fully loaded model included all indices and sociodemographic and lifestyle variables that were significant in the univariate analysis at P b 0.05. In these models, we deliberately avoided adjustment for covariates that could be on the causal pathway between the indices and attending screening. Excluding the 7 women interviewed at home produced no difference in the direction, magnitude, or statistical significance of the results. All analyses were carried out with SAS version 9.2 (SAS Institute, Cary, NC, USA).
Results
In total, 227 women from the village attended the screening service and 16 (7.0%) screened positive for pre-cancerous lesions. These women were contacted the following month and were provided with free cryotherapy surgery treatment. Of the women who attended the service, 7/227 (3.1%) had previously been interviewed at home, representing 3.5% of the home-interview group; 98/227 (43.2%) women were interviewed during the screening service (Fig. 1) .
In the univariate analysis (Table 1) , the odds of attending screening were related to age, with women in the 40-49-year age group having a 2.5 (95% CI, 1.26-4.98) times higher odds of attending screening than those 20-29 years of age. The odds of screening were also positively related to the number of years at the current residence, the education level, attendance of regular health check-ups, and radio use frequency. Women who had experienced financial barriers to obtaining health care in the preceding year had a 72% higher odds of attending screening than those who had not experienced health-care-related financial issues (P = 0.03).
The QOL score was negatively associated with screening attendance (Table 2 ). In comparison with those with the highest QOL score, women with the lowest score had a 2.73 times greater odds of attending screening (P = 0.006). Cervical cancer awareness, risk factor knowledge, attitude toward screening, and knowledge about screening were each positively related to the odds of screening ( Table 2 ).
In the multivariable analysis (Table 3 ), the positive relations of age, recent financial issues with health care, radio use frequency, and attitude toward CCS remained apparent. Additionally, women with the lowest QOL score were nearly 5 times more likely to attend screening than those in the highest score (P trend = 0.001).
Discussion
To explore factors that influence CCS in rural settings, a random sample of women living in rural households was compared with women from the same village who attended a 2-day, inexpensively advertised CCS intervention. The results indicate that in addition to knowledge and attitudes regarding cervical cancer, broader social and structural factors substantially influence a woman's decision to obtain screening.
Age was positively associated with the odds of screening participation, with women 40-49 years of age demonstrating the highest odds of attendance. This finding is consistent with previous studies conducted in India and Sub-Saharan Africa [18, 19] . The relation could be attributable to older women having had more contact with reproductive health services as a result of longer fertility histories [20] .
Women who reported having experienced financial barriers to obtaining medical care within the preceding year were more likely to attend the service than their counterparts. In a health system where patients often need to purchase their own supplies, it is possible that the women who routinely accessed health services were more likely to face cost barriers than those who did not visit the health clinics at all. This rationale would concur with the positive association between attending regular health check-ups and screening attendance. It is also possible that women who had previously experienced cost barriers to care were more likely to appreciate a service where all costs were defrayed by the present study team, indicating that when cost barriers to screening are removed, the women who are less able to afford health care are more likely to participate.
In a similar vein, women who reported a poorer QOL were more likely to attend the service. This challenged the prediction that domestic priorities could be particularly salient barriers to screening for rural women, who typically spend more time performing reproductive, community, and household work than urban women [21] [22] [23] . The perceived absence of ill health, however, has also been reported as a deterrent to screening [21] . Hence, it is possible that in the present population, the women with a poorer QOL were more receptive to the health intervention than women who felt they were already healthy.
As hypothesized, women who held more positive attitudes toward screening and had greater knowledge of cervical cancer were substantially more likely to attend the service. Awareness of other diseases, however, such as HIV, tuberculosis, and malaria, was unrelated to screening attendance, which indicates that being health-literate in other disease topics does not necessarily confer health literacy in the realm of cervical cancer. Thus, targeted disease education and outreach efforts aimed at cancer-prevention literacy are still critical to improving screening use. Lastly, and of particular relevance to building health literacy in rural communities, a strong association was observed between listening to the radio on a regular basis and screening attendance. The radio, which has been reported as a prime source of cervical cancer information for underserved populations, was highly adopted in the present setting, with over 75% of surveyed households owning a radio [24] . These data indicate that public-health radio announcements on cancer screening, such as those broadcasted by the Medical Women Association of Tanzania, can be an effective means for mobilizing rural women to seek screening.
The present study has several strengths. First, the study was conducted in a representative rural setting where women were recruited directly from the community; this approach helps eliminate sampling bias that can arise from recruiting subjects exclusively at health centers. Secondly, we examined knowledge and attitudes as well as structural factors so as to inform a broader understanding of screening barriers in rural settings. Third, the study design enabled the assessment of differences between women who actively attended the screening service and those who abstained. Lastly, beyond following a research agenda, our team was also instrumental in procuring disease education, screening, and treatment for a high-risk population at need for these services.
The present study also had some limitations. First, although Kiwangwa is considered to be representative of other villages in the district, sampling from a single site limits the generalizability of the present findings to other rural settings. Second, the use of convenience quota sampling within the village encouraged subject recruitment from the most accessible homes. Third, a 2-day screening intervention might not have fully captured all women who had wished to attend. In summary, individual-level factors, including age, QOL, knowledge and awareness about disease, as well as structural factors, such as access to media and cost barriers to health care, were identified as modifiable predictors of CCS use among women of reproductive age in rural Tanzania. Continued research in the area of rural health outcomes is needed not only to better understand the situation faced by rural women but also to inform the rationale of cancer prevention and treatment services for women with the lowest resources and access. 
